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This report vd.ll set forth the actions of TasR Force Able, 
9th Aerospace Dsfenae Division at Tham&8Vill§j, Alabama, for the 
period 28 October through 5 December 19&2 in accordance with 9th 
Aerospace Defense Division Operations Plan 62°8 ? dated 30 October 1962. 

Operations i Ian 62-8 is titled, "Operations Plan for Cuban Miasile 
Launch Surveillance and Detection," it han the unclassified nicknsua©, 
"Falling Leaves." 


MISSION 


To provide a ballistic missile detection system capable of 
deteeting missile launches from Cuba, and for Integrating this 
system in*o the warning display provided to CH3CM0RAD, SAC, and 
USAF. 


The ThomasviUe, Alabama FPS-35 na B directed to the task of 
ballistic missile detection coverage over Cuba: 

„,... Provide a 2k hour manual operation capable of ballistic 
missile surveillance over Cuba. 

Provide surveillance of the air-breathing threat. 

f« ♦»«. u ^ e aU „ neoe88 a r y action to provide back-up surveillance 
to the Morestovn, M. J., Tracker. **»«.« 

. *-n « ♦« Tak ? p f iorlt y action *° insure the earliest attainment of 
a ballistic missile detection capability against missilea launched 
from Cuba against the Continental United States and Southern Canada. 

facilities^™* the operaUoQal 0Ut P ut of th « Cuban Missile detection 


CONCEPT OF OPERATIONS 


The PPS-35 surveillance radar at Thomasville searches at 5 
revolutions per minute, providing surveillance of the area* of , 
prime interest t-tween 129 to 169 degrees true, using the detection 
block from 486 to 729 nautical miles. ^ 


A' 


ORGANIZATION 


*««< J h ! ^S R ^ r S 1 uadron (AM), Thoroasville, Alabam, is 
assigned to the 32nd Air Division, Montgomery Air Defense Sector 

im. a T ^° tal a , u . thorlMd Personnel for Thomasvilie on 30 October 62 


JS^S* at 0X00, 30 octo*r. 


2S«^^« — «•""'• 


arrived ana were u»<-- - 

taken on a tour of the facility. 

+*« Pla n Position Indicator and 
Lectures and demonstrations onthe They Cere aligned a crew 
the Height Range I^ ica ^ r ^ re s taUon'perBoloel, thereby assuring 

t nn duty at 1600 hours, 2 November. 
The first reorganized crew went cntal^a tloM 

AU augmentation Airmen proved J» Jj*"^^ t0 the established 

SSTre qualified as Combat Ready. ^„.^U^' 

At 0900 hours on 31 October -e ^^^TJSS^ " 
personnel was *}««*°^* f^o Sensitiveness and its cU«JJW 
^f^-^«r XStW Sre^fof 

Specialized training.of the Thomas^ ™^^^&ZZ»« 
was conducted by Duty SS0«i > and the crew ctttf TechQlc i an8 . 

to be qualified five or seven ^ ^dures required by 

Training was required oft. W i-ne t»p 


to be quaiineu "^ ~* 
Training was required oft. 
the mission 


the mission. i S ce 

Four crews were formed consisting of ^^^^crew'worted 
Surveillance Officer and se ven (7) airmen 273J^ ^ y ^ 
oTan eight (8) hour per day sche dule^fo '*£ t ^^ tor* 

followed by a three (3) day b rea*. i n Mlththe manning of two. (2) 

full time.SSSO and Crew Chief on £*^rt of , Fall lng Leaves" 
Plan Position Indicators (FPI s} ( xa sup* f ,, , . , ^^ , 

S i,. Inaddlt io TIo^ram^ 


,„4 w. (2) W Bcop.. in export of the 32- Air Wvi.lon IM. 
A Tee* Force Able office «es eetablLhed combine of Lt. Col. 

Gordon and two NCO's. 

continued effectiveness of the equipment. 

Drive Assembly on h Q t rt « hr . JVvM>. 

The following Vitro Personnel are assigned: Mr. W. M. Cray, Mr. 
G. E.Tones^ D. F. KonicKy, .Mr. C. K. Thompson. 

Mr. Bill Frank of RADC visited to coordinate contractual matters 
with the Sperry Corporation. 

A special team, consisting of Mr. Lloyd Jones **££££«' 
Mr. Charles Ald>no, performed an J^S^J cSwTtft* possible 
in the antenna irive "^"i*°i22^8^Sd«t«cted in the bearing 
damage to the equipmenty**-*-*""** «* ppio^wwus 
mounts. 

A. Nunn, ECCMO, 9*h Aerospace. 

5^T^^~ «*»* ° 10 fo^io„ oe «. ^;^.... 

of the FPS-35 in its reconfigured mode. tf 

Crew breakdowns with names of personnel assigned along with names 
of contractor personnel are attached. 


OPERATIONS CREWS FOR 


-^tthm -FAILING IF'VT*", T AM KORCE ABUS 


^t m U609; Spt S^ Hanacem Fid &dfo ? d M W Col Kenneth W, Gordon 

TSgt James L. Thompson 

NCOIC Operations • 

i ....SSgt WlllUm E. Bratcher 

ASST NCOIC Operations 

\ 

X -J ALPHA CREW 

uc «>c-«s;.y»»* «- «. "~h "»■ n " ld * oper,t,r 

„C *. '. «U1«. 67Bth «- *. Tyn-ll «. Pl-id. Oparator 

«c *u.r. J. Mr. ««* «•" »* *~" 4 ™' »"" 0P "" tOr 

A2 C » H. Moor. Jr. 6,8th *C*W 3,. Tyndatl ««. ««* «*" i " 

UC Haiti. H. *l»r. 698th B^ar *. «— 11U M. *«t- 

A20 Ja»« Padg.tt. 698th Badar •% Buwarrill. «•» °l>"» tor 

mtvo caeu 

W28 apt S„ HoOhort AFB Huh SSSO 

MaJ C. B. Joi.y* •* ' 

W rr-rl* U Oil*. 693* Badar *. Cauphin U— « *».•*« »* 
UC MM. U«U, 698th Brfar 8,. »-« .U^U <*«*» 


U0 B.nr, i, 3Uv.h.; 696th «ad.r X. •— »• «• •" rt " 

*C Da»id J. ~. 86t.t ** *. "*- ™. C ..-.<*«*» 

A2 C *, A. «*«.. 69 3 rd Ba*.r 3,. Dauphin Island APS 

A2 C Donatd K. Wo«., 698th Bartar 3,. —H. « Ala...... Op-tor 

A2 C Chart.. C *W.WW * >^° ?— * f m " 0P * r " W 


Ho *DC Brit AFB Colo S330 

«»J J ' N - Ch0r * k „ m . u ...Shift Sup 

TSg t Charl.. H-ctor, 693th Radar * lb-mill. Al 

^C Bobi. .. -». *!* «-» * "*- * 8 - C ^ , „ 

t2C Robert U Bwrnton, 698th «a ». 

. 698th Radar 3q ThoaaovUl. Al. Of" 10 ' 

A2 C R.b.rt 0».. * 698th Radar Sq ^ 

«C DoogU. Bo.". 698th Radar S, Tho ? 3»H.. 

DELTA CKEM 

jit #2 1.608 Sot Sq K» *WV."..^W. .3330 

» coi ".Xb.rt R. awth. 1 * " • 

ss 5 t a-™. ». *-u. «» ■"» " Th """ iU • *' U Op „ r . tor 

U C .nn.th Bn 5 U.h. 70 2 »d Radar 39 — « a-*.. - 

n0 _ .. n,, s ., 6., -. ---; -•;;;;;;i r 

u c wi u «-**». 698th «« 39 a--m. «.„.... 

CC "itch.! W. •««». 698th Radar * Tho-vlll. «L 


J 


spsrry co :.givACTo.t technical slices persc.;^ u\ JiTa 

TEMPLE, JAMES b, . . . , , SYSTEM 

HULBERT, EPWA J) J. .ANTENNA & RETRO-FIT 

BI3S, ROBERT J 9 .ECC.M 

KUBA, FRANCIS E. ...........<,..,,..,..,. , .TjiANSMITTEH 

ROBINSON, FRANK M. ECCM 

HARTINELLI, ROBERT D„ , . . . , , TRANSMITTER 

YUJNG, EUGENE A. RECEIVER (TERMINATED 23 NOV 1962) 

SPERRY Corporation personnel vislt§ to the ThomftwrlU* Sit© in 
connection with "PALLING LEAVES" &rs as follow3S 

NAME FIELD OF INTEREST 

SMITH, WALTER.. „ „ ENGINEERING SECTION HEAD 

McMAHON, JAMES. .......,„,..., RECElVi-.lt (SY3TE$ 

MEYROWITZ, PAUL KAJAC 

TALBOT, ARMAND .RECEIVER 

BIGA, JOSEPH* e ....... , iiECElVER 

LANGE* DAVID. o MAJAC 

RICHARDSON, CHARLES. ................... „ .1RANSMITTER 

GRANET, ARNOLD. .TRANS*. TER 

KRAUS, CHARLES ..PARAMETRIC AMPS 

COTIE, JOSEPH R ANTENNA 

SABINO, JOSEPH ..RECEIVER (FIELD ENGINEER) 

KcCUE, JAMES J , FROM FIELD ENGINEER OFFICE 

RINTAMAKI, KENNETH J...... ....SYSTO1 (FIELD TECHNICIAN) 

COLANGELO, WILLIAM D.. .,..,, r ..,,,.,.., .TiiANSKITTEfi , ' ', .', 

hoore, tho;:as......,...,.,...,;....,. m? ,trans5iitter . 

kercavitch, thomas....;.. j... receiver --- — " 


PHILCO AUGMENTATION PERSONNEL 

SITE ENGINEER 

CONN0R0, BOBBY C ••••• 

TECHNICIAN 

WILSOK, CHARLES H """ 

...... TECHNICIAN 

WILLIS, CHARLES M ••• 

BURROUGHS CORP..T-2 

...SITE ENGINEER 
SAIMOND, DAVID A ••••• 

......TECHNICIAN 

ARNOLD, HAROLD ......... 

TECHNICIAN 

WARE, ALFRED J • 

......TECHNICIAN 

DRAZEK, WILLIAM P ......... ...~>-"'*" 

,... TECHNICIAN 

ANDERSON, DAVID J .......•••• 

VITRO PERSONNEL 
/ VITRO SUPERVISOR 

V,'. M. GRAY..........""*" '•■* 

TECHNICIAN 

C e E. JONES........*. ••• 

TECHNICIAN 

U e F. KONICKY<».o0°e^•<>»°° ,>e " >9 * o • o< "•• 

........TECHNICIAN 

C. K. THOMPSON...... ••••• 


Intelligence messages received at the station were delivered 
immediately by the Communications Center to the Duty SSSO. The SSSO 
reviewed them for changes or important developments. If indicated, 
the Task Force OIC was notified. 

Messages' accumulated during the night were studied each morning 


toy the Station Intelligence Officer, 
OIC of Task Force "A 1 '. 


the Station Commander, and the 


OIC of Task Force 

SSSO's viewed the Intelligence file as a part of the action 
taken before assuming the duty position. 


FACILITIES - 


The following facilities at Thomasville were netted In to the 
system along with the equipment and facilities at Moorestown N. J. 
and Laredo Texas to provide for missile detection coverage. 

The FPS-35 Radar was converted from its normal configuration 
to that of a configuration previously tested at Manassas Va and 
Benton Pa. 

Station personnel and the Sperry Corporation were notified on 
Friday, 26 October, of the decision to modify and use the Thomasville 
FPS-35 for the "Falling Leaves" Operation. 

The personnel of the Sperry Corporation with the assistance of 
station personnel made the conversion during the period 27-29 October. 

The FPS-35 In its normal configuration has two complete systems 
with each system having a Transmitter, Receiver, and a Video Processing 
unit. Each combination is designated as a system giving the FPS-35 a 
System I and a System II. System II, however, was not operable for 
over 12 months (except for a few hours) due to a lack of parts initially 
and from further "Canalbalising" of its parts to keep System I in an 
operating condition. 

Tr- FPS-35 in its ^'Falling Leaves" mode employs high power transmitters 
programmed to change frequency on a pulse to pulse basis and a parametric 
amplifier feeding three (3) Constant False Alarm Rate (CFAR) Receivers. 

These receivers are also programmed on a pulse to pulse basis to detect 
different frequencies during each transmit - receive period, thereby 
discriminating between 1st, 2nd, and 3rd "time around" targets. 

The above arrangement provided detection at ranges from 2 NM to 
721.1 NM in the increments of 2 KM - 235-7 NM; 2U9.7 - *»78.«* NM and 
k&J.k NM - 721.1 NM respectively. 

Four UPA-35 Indicu rs, two as primary and two as back-up with an 
operating position for the SSSO and his Crew Chief with a primary and 
back-up hot-line communications equipment in the operations building 
comprised the operations center for the "Falling Leaves" mission. 


16.- 


The location of the Thomasville FPS-35 is 31 degrees 56 minutes 
168 seconds latitude, 87 degrees 1*5 minutes 8.3^ seconds longitude. 


COMMUNICATIONS 

The communications facilities at the 698th Radar Squadron prior to 
Operation "Falling Leaves" consisted of the following: 

A SAGE MODE III BUIC Interim Switching System (FBX) consisting 
of kO Tactical and 60 OH/LINE Stations. This system provides direct- 
dial telephone communications to all MOADS Sites and to the switchboard 
at the 32nd Air Division. Communications outside the 32nd Air Division 
were available through 32 Air Division switchboard or MOADS switchboard. 
This system is leased from and maintained by Southern Bell Telephone ana 
Telegraph Company. 

A Teletype System with MOADS and four (k) other sites consisting 
of one M-20 Teletype on-line with a M-19 Teletype on stand-by and an 
additional M-19 available for back-up. 

Two (2) KL-7 off-line Crypto machines. 

Facilities above were manned -by nine (£) Air Force personnel on a 
twenty-four (2k) hour a day basis, consisting of: 1 NCOIC, 2 Crypto 
Operators, 2 Maintenance Technicians, and k Teletype/Switchboard Operators. 

At the outset of the operation "Falling Leaves," the following 
additional telephone facilities were made available: 

A conferenced telephone ho^-line loop with all units involved 
in the operation. 

A hot-line to USAF Command Post. 

These lines terminated at theSSO's position on the Surveillance 
dais. One Base On/Line station was already available at this position 
with an additional On/Line station available at each of the UPA-35 
scopes in use. This telephone communications system was considered 
adequate for the operation of "Falling Leaves". 

During the firBt few aays of the "Falling Leaves" Operation, a 
considerable time lapse was experienced between time written and 
delivery time of messages ( particularly classified messages) for 
Task Force "A". This was attributed to the following: 


Increased iigh precedence traffic. 

Off-line Crypto facilities requirl 
ited at MOADS and decrypted at Thoma 

Inadequate message delivery procedures at Thpraasville. 


Off-line Crypto facilities requiring classified messages to 
be encrypted at MOADS and decrypted at Thomasville. 


on-line f«l"" e ° Snu Facility ™e obtained and Installed »t 
r^iufonTiloJeSer S*S provide ttU on-line jjJjW 
Steneou.1,, to redone the «,^ *SrK 0T0 £cel "to? 

^X^^^^^ ^tefeS,^ t, 

SLImS M.Hg.1 were received by the SSSO aa soon a* twenty (20) 
minutes after release from Eat AFB. 


MAINTENANCE 


36 minuter for an operatic percentage of JA*. -*v -"• ■ 

TXgzsr* rE£rs2£ £. -u - -^ «— • 

Th e -alntenanoe los for t» perio, of full, I—" U a«ac„ea. 

SlS^SS.'SSSr ^ fiance Contro! Center (M0=, seated 

in the FPS-35 Tower. 

^ssrjsf »?»=&« t«sM s , 

the FPS-35. 

«. Miliary ^u— P»— « a «" " C ° D6ldere4 *° '" 
highly capable on the FPS-35* 

time following break-downs. 

Otfcer factor contains ^^Vr^T^Wl* 

when the system is off the air. 

Down-time was further extended due ^™ «?£?££?*. 
system II at the outset of the ^^^ ln the "Falling Leaves- 
transmitter became operational the receivers « experience with 
.mode were switched to ^^J\^^^ T £%. made without 
'^SSTt^S^^SS^ transmltter-receiver prog- 

. Limited *-^ a ^^ SUSr'- 

Frequency Programmer, ■*£••"?» Slowing the departure of, the 
efficient maintenance of ^^J^J^Slnliig Sperry Personnel' or 
^^^^^^^^^^^^ 1 ^ 

maintenance ; adjustments. •'. • ,. -\^ y ,v^'. t a '.,',•■..; 


M- 


L..._ » 

MAINTENANCE MANNING (FALLING LEAVES) 

Maintenance responsibility for tlie AN/FPS-3* is delegated to specialists in 
each of three sections. It was found that more efficient manpower management 
resulted when the personnel were required to specialize* thus becoming more 
quickly able to actually maintain the equipment to which they were assigned. 

For project "Falling Leaves" this concept of specialization was expanded to 
provide a 2U hour repair capability. Sperry Corporation technicians sent to 
the station for the project were, to the extent possible, added to the experi- 
enced Air Force technicians already performing maintenance on the FPS-35. 
Problems relating to the modifications made for Falling Leaves were primarily 
the responsibility of the Sperry Corporation personnel. pr«mriAy 

The three sections of the FPS-35 are the Transmitter, Receivers. Video Proe Mfl o* 

tained by the radar technicians assigned to the FPS-6 section. A Data Moni- 
toring Control Center (DMCC) section is responsible for maintaining a continuous 
quality control check of the radar equipment and coordinating with MOADS MCS on 
the status of all SAGE subsystems snch as the IFF, AN/FST-2'mid Height Finders? 

OIC - Major Clarence L Walters (In addition to Commander duties) 

Ass't OIC - 1st Lt Joaquin Fox 

Ass't OIC - 1st Lt Francis Haselbauer 

NCOIC Radar Maintenance - MSgt Gerald E Carlin 

NCOIC FPS-35 - TSgt Peter A Woodird 

NCOIC FPS-6 and PPI's - TSgt Richard Herro 

||> RX VP & MAJAC ' 

SSgt Savage, Jack L SSgt Jernigan, Henry H SSgt chapman, Robert E (VP) 

SSgt Scott, Quintin SSgt Combs, Roy E SSgt Sharplees, Charles F (VP) 

*SSgt Weaver, Jack R SSgt Tews /alvin L Ssg QuL, R^beSl! (SaIac) 

A*u Height, Rex A SSgt Coulter, Eugene M AlC York, Richard L (MAJAC) 
AJ.C samples, Kenneth AlC Gardiner, Maynard R AlC Doss, Owen L (TDY) (VP) 

AlC Scott, William D .A2C Reed, Franklin D *A2C toUir,: lLSJui * ' 

AlC Seals, John L #A2C Crenshaw, John *A2C Striplin Varnie 
A2C Hubka, Albert 

SHSu* FPS-6 & -Ha 

If? %^f e i Everette L TSgt HerroTitichard AlC McKinney. Lawrence 

tin ?£?' J0hn E (TDI) ss & Sutton, Thomas -AlC Lang, KennethA (TDY) 

AlC LeBlanc, Nelson (TDY) #SSgt Reale/Rocco a ^*A?C ££ Kim il ' 

AlC Rogers, Paul R (TDY) #ssgt Grain J James E • f./ "" ? 

From the notification that the set was to be used for "Falling Leaves" an all- 
out effort by all the maintenance people yielded coverage by a minimum of two 
?£&.*"¥**? t f? nician , 8 *» *«"T section on every shiftf SeverTtSeee 
No ^2L Jr?*^ ™ ^ ° f th6 ? eoplc M8i « ned to th « action were wooing. 
ILSTk ^ ed S!u Wa f ^V*** UntU * *>*- The, maintenance remained on an as 
e^ nJ^i 8 j" h V **"< ^ u * llfied **&* Performing Tthe maintenance. ^Differ- 
*ldi T^LH ST? 1 " Tu l ? ed t0 the **'™* sect i°°» necessitates a schedule 
which can only be described on a crew basis per section, > 

* - These technicians are only 3 levels. 


OPERATING 

TIME 
OUT 

0607 

DATE 
4Dec 

TIME 
IN 

0613 

TOTAL PERCENT 
DOWN OFF 
TTME AIR 

HOUR 


m »2 840:07 

:06 

841:15 

0715 

" 

0735 

:20 

843:51 

0951 

" 

0954 

:03 

846:46 

1246 

/ 

1249 

:03 

850:11 

1611 

" 

1612 

:01 

851:50 

1750 

- 

1900 

1:10 

' 455: 20 

2120 

" 

2122 

•02 15.5% 

i. 859:01 

0101 

5D«c 

0104 

:03 

» 873:56 

1556 

» 

1601 

:05 

876:00 

1800 

n 

2028 

2:28 

» 878:00 

2031 

" 

2040 

:09 

« 878:42 

2042 

" 

2152 

»»■>' l5 ,ri 

» 880:28 

2228 

M 

2341 

1:13 3S3* 

TI1H <?TrtT TrtM rxwrn AT 0001Z 6 De ceraber__i2£2 . 


RPASnw FOR OUTAGE _ 

Staio adjust power supply 
Stalo adjust power supply 
Overload In 3SKV power supply 
Overload in 35KV powar supply 
Tx overheat kicked out 
PM approved by EB for MDS 

Check MAJAC 

Overload in 35KV power tupoly 

CoolA«t failure in Amplitron 

PM (scheduled) 

Insulation in 35KV-high voltafe 
power supply burned out 

Floating deck in 35KV power supj 


EQUIPMENT STATUS REC01 








~ ^ — 


RADAR 

OPERATING 
HOUR 

TIME 
OUT 

1708 

DATE 
30Nov 

TIME 
IN 

1712 

TOTAL 

DOWN 

TIME 

:04 

PERCENT 
OFF 
AIR 

REASON FOR OUTAGE 

System »2 

755:08 

xittttxxx 


Sensitivity cheek 

" 

758:00 

2000 

" 

2006 

:06 


V 

H 

758:20 

2020 

" 

2023 

:03 


it ii 

" 

753:28 

2028 

" 

2058 

!so 

16.5% 

PM (MDS) EB approved 

M 

765:14 

0314 

IDec 

0323 

:09 

' 

Change paraaetrlc aaps 

" 

766:52 

0452 

" 

0500 

:08 


Sensitivity check 

" 

777:00 

1500 

" 

1600 

1:00 


Corrective maiint approved by EB 
,on trensaitter trouble 

" 

778:15 

1615 

" 

1715 

1:00 

16.4% 

Corrective aaint approved by EB 

". 

794:38 

0838 

20ec 

0935 

:57 


Tx^out, pulse lost on drive to 
snplitron 

If 

803:00 

1700 

" 

1744 

:4« 

16.3% 

PM (scheduled) 

" 

815:14 

0514 

3B©c 

0518 

104 


Overload in 35JCV power supply 

It 

827:36 

1736 

" 

1739 

:03 


Overload in rx 

" 

828:00 

1800 

!• 

1915 

1:15 


1 hr PM J5 mill extension granted 
for MPS 

* 

829:50 

1950 

" 

1955 

:05 


5 rain corrective PM «pp by EB 

" 

832; 07 

2207 

" 

2224 

:lj 

15.9% 

Rx S^alo trouble 

" 

835:24 

0124 

4Dec 

0144 

:20 


Stalo trouble 

N 

838:02 

P4p2 

•' 

04U 

:09 

r 

"" "•^-•'---l..... 


EQUIPMENT STATUS RECORD I 

TOTAL PERCENT 
TIME TIME DOWN OFF 
OUT ' PATE TN TIME AIR 

1404 27Nov 1408 :04 

1439 " 1441 :02 

1444 " 1450 :06 

1642 • 28/0410 11:28 18, 6% 


703:53 1353 28Nov 1407y 

707:00 1700 " 1752 

712:24 2224 " 2254 

716:50 0250 29Nov 0350 

720:11 0611 " 0616 

729:06 1506 " 1509 

730:05 1605 " 1756 

74S:37 043X7 30Nov 0500 


:14 

:52 

;30 17% 
1:00 

:X05 

:03 
1:51 16.0% 


744:13 
752:08 


0613 
1408 


REASON FOR OUTAGE 


Tx overheat kic ked off 


752:27 1427 


0641 

:28 

1412 

:04 

1627 

2jp0 

"1 

% 


ANTENNA BEARING CHECK, Tuna rx 
/crystal bank. Had trbl gating tx 
back uri and took MDS 

Tx overheat and kicked oft 

PM (scheduled) I 

Tx overheat and kicked off 

Tx overheat and kicked; off 

Searge in power tx off 

Overheat relay i 

1 hr PM extended 1 hr to change 
from System »1 to System »2 due 
to System »1 5th stage output tank 
burned 

Lost Trigger (Video processor motor 
genorotor kicked off) 

Unsteady trigger 

Unscheduled maintenance - power 
supply has restricted oil flow • 

Power supply overheating clogged 


1:IL.,. 


RADAR 

OPERATING 
HOUR 

TIME 
OUT 

TIME 
PATE IN 

TOTAL PERCENT 
DOWN OFF 
TIME AIR 

REASON FOR OUTAGE 

System »1 

563:59 

1759 

22Nov 1803 

:04 


Power overload tripped circuit breal 
shut off transmitter 

" . 

564:26 

1826 

" 1841 

:15 


Ciraa.it beeeker caused sverloed in 
amplifier ^ 

it 

564:48 

1843 

" "2021 

1:33 


PM (extended 30 Bins tone rx) \ 

f» 

568:45 

2245 

" 2249 

:04 


3 hr corrective maintenance - Brea* 
Bone broke down E8 ra called Card Ce 

,, 

569:00 

2300 

" 23/0201 3:01 

16.6% 

3 hr corrective PM 

« 

572:35 

0235 

23Nov 0350 

1:15 


Corrective PM on 5KV Power supply - 
20 min extension granted by EB 

" 

589:31 

1931 

» 1940 

:09 

16.3% 

Screen on tetrode door case open 
transmitter out 

" 

597:23 

0323 

24Nov 1048 

7:25 


Emergency PM to replace rotorstator 
ges barrier and, alighn tetrodes 

•I 

609:30 

1530 

1625 

:55 

17.1% 

PM (ichedulcd) 

tt 

624:52 

0652 

25Niv 0712 

:20 


Tx overheating 

•f 

629:50 

1150 

1153 

:03 


Tx overheating 

•i 

630:22 

1222 

» 1230 

;Q8 


Tx overheating 

» 

634:00 

.4600 

1638 

:35 

166% 

PM (scheduled) 

:• 

650:08, 

08P8 

26N0V 0818 

:10 


Tx overheat , 

1! 

660:13 

1013 

" W 

;02 

16% 

Amplitron, kicked off 

n 

678:09 

120? 

27Nov 1358, 



• Trigger trouble 

V ' 

.*L^,. 

,TUt M 

^m^^^^M^^^^*^^^ 


OPERATING 
HOUR 

TIME 
OUT 

0930 

TIME 
DATE IN 

14Nov 0943 

TOTAL 

DOWN 

TIME 

:13. 

1-1 

PERCENT 
OFF 
AIR 

REASON FOR OUTAGE 

363:30 


Rx^overdriven on parametric amps 

368:01 

1401 

1500 

:59 

16., 4% 

PM (scheduled) *2/ 

381:27 

0327 

ISNov 0354 

:27 


Overload in 24 volt systes y * 

393:00 

1500 

" 1657 

1:57 

15. 9% 

PM 1 hr extension approved by 
EB to take MDS 

420:00 

1800 

" 17^1353 

19:5S 


PM (achaduled for antenna 


440:56 1456 " 1506 :10 18.7% 

18 Nov no outages 

19 Nov no outages 
51550 1750 20Nov 1806 16 


51715 


1915 


1925 


;10 17% 


V 

529:40 

0740 

21 Nov 08p9 

:29 


Syateaj »1 
'System »2 

$33:54 
542:00 
8888, 

1154 
2000 

1226 
" 321 1 

:32 
2:14 

16.3% 

:' ' '■ " 

547:23 

0123 

22Nov 0201 

;38 



modification) to install one 
antenna drive motor and turn 
slip rings on three mora 

protection circuit (set kicked off 


Photo cell burned out add caused 
tetrodes kick off 

Syncronizer circuit breaker kicka 

off :■:]■ .".-.>■ 

Change from System *2 to System «1 

Ovarheated ampliiron 

PM- (extended 1 fir to tuno arnpa) 

Transmitter burned put on System 
P2 changed, to System »1 ' . 

Power overload' treppped circuit 
breaker shut off transmitter 


TOTAL PERCENT 

3£!IK o- IS 35- -&- 

272:46 1446 lONov >546 1:00 


275:29 1720 « »» '•<* 

278:30 2030 " 2130 1:00 

285:48 0348 11 Nov 0400 :12 ' 

287:10 0510 " 0541 l31 


18.6% 


291:16 0916 
298:00 1600 


1005 


303:53 
304:18 
319:35 
320:56 
322:48 


2153 " 2155 

2219 " 2220 

1335 12Nov 1435 

1456 " I 500 

1643 /" 1656 


;49 


1715 1:15 


:02 
:02 
1:00 
;04 
:08 


IS'* 


17.4% 


345:30 1530 13Nov 1955 4:25 


351:58 2158 


ppcrw FOR OUTAGE, 

Maintenance on rx's and perfor- 

ma nee checks 

Performance check 

PM (scheduled) 

Circuit breaker overload 

Emergency maintenance to re- 
alighn integrators 

Video integrator adjustment 
Tx out 35KV power supply 
Change thiatron in Syste. «2 
Integrator oscillating 

Coolan4 failure iV-JP 1 **' " 

(cooling flow *oo low) 

pm with •»^. i F«iRJii t Wm« 

to 2000 due to Paras*»*ri« v 
. oscillating < y' •,;■■'■• 

Switch P«ra«atrib amplif ift» 


EQUIPMENT STATUS RECORD 


OPERATIC TIME 


HOUR 

OUT 
0105 

DATE 

163:05 

6Nov 

165:22 

0322 

M 

179:46 

1746 

., 


TOTAL PERCENT 
TIME DOWN OFF . 
IN TIME AIR 


188§30 
192:40 
198:35 

217:45 
224:31 


0230 7Nov 

^640 

^235 ..y 

0745 8Nov 


0107 
0330 

1827 

03f2 


:02 
:08 

241 


'A2 

0/04 :24 
8/0233 13:58 

0845 Is 00 
1630 .1*59 


228:01 1801 " 2106 3 

232:30 2230 •• 2300 

247:33 1333 9Nov 1436 /I 

253:00 1900 " 2100 2 


05 

30 14.9% 

03 

00 18. 1% 


259:30 

0130 lONov 0225 

:55 

262:15 

0415 " ~ _ 0430 

: 15 

268:45 , 

1045 _ ,JJ«6 / 

' * W'q 



... 1 


r:- 


REASON FOR OUTAGE 


Amplitron kicked oust of radial* 
Amplitron overloading 


Chang® cartridge in tetrode 
cooling ayatera 


Sensitivity cheek 

Wales' resistance low in te&rodaa 


TransforBcr out in transmitter 

Roterstator or 5th stage 


1 hr PM extended 1 hr to vidao 
processors and ritor adjust- 

ments and cable cheek out 

Programming 

ms taat > 

Trigger trouble 

1 hr PM extended 1 hr to tune 
Parametric rx's and adjust 
antenna drive 

PM' to change parametric amps 
and'MDS syrcrodino trouble 


Integrator Oscillator trouble 

Emergency PM to I 
seas itmty and 
parametric ompa 


Emergency PM to bring up rn 
sets I limy and ttheek put 




I *1 


OPERATING TIME 



TOTAL 

«" T S E TWE 

DATE J2L. IBS- 


PERCENT 
OFF 

AIR __ 


„ 87:45 2145 

131545 1745 

155:53 1753 


300ct 1558 
"1804 
1807 
2121 
2134 
2245 
3l0et 0245 
0333 
0435 
1214 
U 1 
INov 2300 
2 Nc,v 1700 
ii 2152 

3 Nov no outages 
4Nov 1817 ■ :32 
SBov 6/0001 6'- 14 


|19 " 
1:48 
;02 
;04 
:10 

:10 14.9% 
1:17 
:34 
:10 
:13 

j5l 16.3% 
8:32 22.2%, 
1:00 


:07 17.7% 


12.1% 
13.9% 


REAfON F0R^" B££ 

Carload in 35KV power suppl* 

KV floating deck blown lose 

T* overheat kicked oat 
Unscheduled on Tx 
Sensitivity check 
Tk overheat kicked out 
Tn overheat kicked out 
Sensitivity check 
Sensitivity check- 
Sensitivity check 
KV power supply 
PM 
■j* overheat kicked out 

PM ■ 

Rotorstator er^5th »W b< 


.. ,.-., .^^TOWrWBTWIV^Wa^PPf^ 


Prior to Operation "Falling. Leaves," the supply support being rendered 
was limited primarily to System I. The FPS-35 System II was not 
compatible for SAGE usage or testing. Therefore, the parts from System II 
were utilized to keep System I operational. 

Replacement parts for System II were requested on priority 2 or 5 
depending upon estimated due dates of other items required for System II. 

Priorities were requisitioned from Electronic Support Branch (ESB), 
MOAMA for stock number items and ROAMA focal point for non-listed items until 
25 October 1962. 

Normal stock replenishment requests were not submitted after 1^ October 62 
due to transfer of Supply support from Brookley to the Electronic Accounting 
Control Center (EACC) at Tynde.ll AFB, which began 1 November 62. 

Many Btock items supplied under installation contract AF 30(635) -95^ 
were on hand as AFTO 88 'e have not been signed. 

Actions taken for Operation "Falling Leaves" included the following ; 

The 698th Squadron Unit Supply was closed and the three (3) airmen 
were assigned to Material. Control^for duty. 

The AF Form 84B's were screened and a list of fast moving items 
in short supply were telephoned to Brookley AFB after coordination with 
material control at MOADS. Most items were on order through the ESB MOAMA 
but had not been received. 

The Montgomery Air Defense Sector (MOADS) , Material was contacted 
for assistance in procurring priority and back-up items, on priority basis. 

The 698th Maintenance Section was contacted as to requirements 
and all priority items required to bring System II into operational status 
were requested ro upgraded. This was telephoned to Material Control at MOADS. 

The priorities fend support included : 

MOADS notified Brookley, 26 October 62, to give this Ate priority 
action. m 

MOADS notified site on 2? October 62 that Project "ADC (+25" 
assigned to, this site. 

Ops Plan 62-8 received on 31 October 62 setting forth priority 
code name and project number. 

Overall support was considered very good. Of 16 priority items 
upgraded or ordered from 26 October 62 through 29 October 62, aLl but one 


had been received before or on 1 November o2. Average pipeline tine was 
^3 1/2 days. The ESB MCAMA and Material Control MOADS provided excellent 
support on the short supply items. 

Some of the problems encountered were : 

Lack of supply status in that there is no way to locate items 
requlstloned or to determine regulation action until the material is actually 
received at the squadron. 

Confusion as to times items were due at Mobile, thereby necessitating 
more than one vehicle run to obtain the items. 


Results obtained on the detection of objects in -orbit through the 
coverage of the station plus the tracking of objects launched from Cape 
Canaveral during the period of "Falling Leaves" support the decision 
to use the FPS-35 in the Falling Leaves" Operation for the detection of 
missiles that could have been launched from Cuba. 

It is considered that any missiles launched toward the United States 
from the Cuban area under surveillance would have been detected upon their 
entry into the radar beam approximately ho - 50 miles above the launch site» 

Radar coverage was estimated at the 660 NM range mark to be from 50 NM 
in altitude to l8o NM in altitude over the surface for a target with 
reflective characteristics equal to or greater than 10 square meters. 

Direction of flight within the radar beam was limited to an increasing 
or decreasing range and would appear the same on the PPI scopes whether the 
target was rising from the ground or penetrating the atmosphere from space 
to the ground. In other words, an object entering the top of the radar beam 
will appear on the PPI exactly the same as one entering the bottom of the 
beam if the speed of the objects were the same. Some difference in speed 
could be expected between risifcg and falling objects; however, data to 
determine whether the difference would be detectable on a UPA-35 scope 
was not obtained. 

From the estimated beam patterns provided by the Sperry Corporation 
it is estimated that missiles with a range of 1100 NM launched from the 
vicinity of Havana would have provided a track of six (6) "blips" for a 
2.5 square meter target; nine (9) "blips" for a 10 square meter target or 
fourteen (Ik) "blips" for a 100 square meter target. These figures assume 
an initial "blip" at the lower limit of the beam and a target speed of 5000 
NM per hour. These estimates are maximum figures. 

UPA-35 PPI scopes, although capable of use for this type of operation, 
are subject to substantial distortion, particularly as the object being 
detected approaches toward the station. Several plotting aides were experimented 
with to attempt refinemeL if the range and azimuth readings of detections. 
Results obtained were considered to be unsatisfactory and would have been 
unacceptable for operational use. Future operations of this type should 
include appropriate display devices that would minimize distortion in' range 
or azimuth. .','•'•.• 

Look angle bulletins provided to the station appeared to be ' inadequate 
fpr the purpose intended. Continuous study of the reason for the failure 
to correlate a reasonable percentage of detected' objects lead to the dis- 
covery that the basis for computing the look angles was. in error by lOQO' feet 
in latitude and 5 miles in lpngitude NM. This error could have' contributed 
substantially to the failure -tp> correlate expected orbitting 6bjects> > '„'; 
CorrepUd }opk angles were received for the day following- termination of 
"Falling Leaves." v '..';■;' , ', • — - ( J-.T.-'f-' ■ ■ < • ■ 


It should be noted further that due to the antenna rotation rate coupled 
with the width of the radar beam and the speed of any orbitting object that 
the likelihood of multiple "blips" on scheduled objects Is minimal except on 
those objects traveling on an orbit directly over the station. In one 
Instance of this kind of track, eight (3) "blips" were observed. The 
object was identified as "Echo." Photos were obtained and are attached. 
The size of the "blips'* do not appear to be significantly different from 
other sitings from apparently smaller objects. 

The telling sequence scope reader to SSSO at the station permitted 
updating a track or initiation of a new track by each scope reader each 
12 seconds. Telling sequence 3>S0 to CC&DF was measured to be a minimum 
average of 23 seconds. Total station capacity in the network baeed upon 
the above was two (2) minutes. If required, an increased capacity would have 
been obtained by increasing the number of SSOs on duty to two (2) and 
utilizing the back-up circuit that was available. 

The brilliancy of "blips" appealing on the UPS-35 scopes was such that 
possible confusion between "blips" and normal noise was extremely unlikely. 
Untrained personnel had no difficulty in distinguishing the detected objects 
even though detections usually were limited to a single "blip." 

s> 

Facilities a^t Thomasville, Alabama, were considered to be adequate for the 
assigned mission. Difficulties encountered in maintenance and supply were 
considered to be the limiting factors. Priorities encountered in maintenance 
and supply were considered to be the limiting factors. Priorities established 
for supply of parts were used successfully during the mission. A breakdown 
would be experienced as the parts available in Depot, at the manufacturer 
or at other stations, were depleted. Some parts unique to the modification 
were not available from any source. 

Personnel provided for the operation both at the station, the augmentation 
airmen and officers, was excellent. Augmentation airmen quickly adapted to 
the mission and all proved to be fully qualified. Some personal hardship 
would have been experienced by the airmen if the period of the "Falling 
Leaves" mission would have continued. It is considered advisable for future 
missions of this type that the initial emergency period be defined for 
purposes of personnel assignment Personnel for extended TDY should then 
be selected to continue the mission beyond the "emergency" period. Providing 
officers of field grade rank proved Justifiable and proper. The maturity and 
background knowledge of the officers was extremely valuable. There were no 
major personnel problems. 


On 27 October tws Engineers along with on-site personnel moved two 
Parametric Amplifiers (one for a spare only) to the fifth floor of the radar 
tower, connected and tuned one up, and then tied it into the system. One 
Engineer along with one Sperry Universal Technical Services Company (UTEC) 
man on site went to the Monitoring Anti Jamming and Control (MAJAC) Console 
and performed modifications there that would enable the three receivers to 
be programmed at different frequencies, each radar period, to give a cap- 
ability of viewing not only 1st time around targets but also 2nd and 3rd 
time around targets. One of t v e Sperfjg Engineers along with on sit* Maint- 
enance personnel sent to the two systffm receivers and made modifications to 
these. On-site pawr supplies were used to power-up the third receiver that 
the Sperry people brought along. 

The video processor contains two Integrators which are utilized in the 
present arrangement/ 

All of the above modifications and additional installations were com- 
pleted in approximately 15 hours after tha Sperry Engineers arrived or. site. 
However, we were not ready to go into operations as a System until IOjOO 
PM, 29 October due to the failure of the floating deck in the transmitter 
tetrodes* 

In the event, in the future, it becomes desirable to conve-t an 
AN/FPS-35 Radar into a Long Range System it is recommended that the 
on-site personnel be alerted to exactly what equipment will be utilized, 
so they can start checking and peaking each unit. If this is done and 
provided a transmitter Is in good shape it is ossible that a FPS-35 
Radar can be converted to Long Range Operation 4n approximately 5 to 7 
hours after tl'« Engineers arrive on location. 


JAMES B. TEMPLE 
Sperry Site Director 
ThomasviUa, Alabama 


* sfcxAftf OF r-O'JVSHolON A ETI....3 ON TUB AN/FP3-?} - , 

W9 at the AI/FPS-35 <TLr .i?« ^^ 
of RADC'a decision to set this site up for use in °PJ»£ n the 3 

on Friday, 26 October l^. by * ^ 6 *™ ^^KJrTsit. Director^. 
Plant in Great Neck, New fork, to Mr Cheater Warner, J£™ Contract Tech- 

ceiver channel and re-tun. the transmitter ^across it s * ^ „ fpom 

signed to be redundant in t. »at t ht ' * ar ° J£ g^[ e _ « waa our prome 3 y 3 tem, 
SAGE. Special attention was Riven In design and testing tor n « J 

matic quantising in the AN/J^J' „ Falling ^ye^ does not employ as 

The oresent radar configuration ror railing «^<» mrtni? FIX CFAR 

small energy return pulse '^J"™; '''.„. ™,ter but we are not with the 
eriver channel that was brought along on 27 uctoDer wnicn « . » th 

uency durinp each ra„d&r period. 
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